The relationships between parental socialization during infancy, individual infant characteristics at birth, and the emergence of small sex-related differences in infant behavior toward the end of postnatal year 1 (Goldberg & Lewis, 1969) followed by larger differences in toddlers (Jadva, Hines, & Golombok, 2010) are poorly understood. Ruble, Martin, and Berenbaum (2006) offer a tripartite framework balancing biological, socialization, and cognitive developmental investigations of gender development. In agreement with Ruble et al. (2006) and with Deaux (1993) , we use the term "sex" to designate a genital or demographic category: male or female (Deaux, 1993) . We use the term "sex-related" to designate behaviors or preferences that are often (but not always) linked to genital or demographic characteristics, while we apply the term "gender" to stereotypes, concepts, or beliefs about human male or female preferences or behaviors. As charted by Ruble et al. (2006) any individual may manifest such stereotypes, concepts or beliefs in his or her identity or self-perception, preferences (e.g., for toys or playmates), and behaviors (e.g., engaging in gendertyped play, activity or occupations).
Although the above terminology differs from that used in much of the animal literature on sex determination, sexual differentiation, and sociosexual behavior where the dictum is to avoid use of the word gender (Crews, 1988) , it does not completely solve the problem of when or when not to use the term gender. If, as we suggest in this article, even nonconscious gender stereotypes held by a caregiver leads to different patterns of touch and caregiver generated movement for male and female infants, and if these patterns differentially affect infant nervous system development, then caregiver gender-related behaviors might literally become embodied in an infant. We refer to this possibility as infant "embodied gender." On one level it is a biological phenomenon, and thus can be mistaken for an innate aspect of sex, but it has come into being via a process that involves caregiver behaviors that derive from their own embodied and cognitive gendered belief systems.
Gender self-perception and related behaviors are frequently understood as properties that appear during particular periods of development (Chiu et al., 2006; Zucker, 2008) . As such their presence or absence can be measured via observation or experi-mentation and they take on the characteristics of a fixed trait (Lippa, 2008) . In this article, we join with others (Fausto-Sterling, García Coll, & Lamarre, 2012a , 2012b Martin & Ruble, 2010; Martin, 1998) in arguing that gendered characteristics and identities are not traits, but rather dynamic processes that depend on context and individual history (Spencer et al., 2006; van Geert & Steenbeek, 2005) . In this report we visualize and analyze sexrelated differences in maternal and infant behaviors observed in 3-to 12-month-old infants. In addition to more traditional analyses, we use a multimodal landscape visualization, an approach designed for the study of sex differentiation in animals to visualize differently measured traits, normally viewed singly, as part of a suite or network of developmental changes that occur in a particular developmental time frame (Crews, Lou, Fleming, & Ogawa, 2006; Scarpino, Gillette, & Crews, 2014) .
Writing from an anthropological perspective McIntyre and Edwards (2009) identify seven behaviors found in more than a few cultures that seem to differ between boys and girls by the age of 3 and older. These include: girls work more, boys play more, children in groups self-segregate by sex, boys spend more time at greater distances from their mothers than girls, girls have more infant contact and care, boys engage in more rough and tumble play, while girls play groom more and boys play fight more. We suggest that to understand how these behavioral differences emerge we need to study the process of embodying gender as it occurs between caregiver and child from birth until the emergence of the specific behavior of interest (McIntyre & Edwards, 2009) .
During the developmental period that we report on most sexrelated differences were in routine maternal behaviors (touching, moving the child from one spot to another, etc.). We argue that these small interactions be considered as important aspects of early infant experience. Anderson et al. (2000) define experience as a process that "captures transactions between the organism at multiple levels of analysis" (p. 249) encompassing cellular, behavioral, and cultural features. For motor development they further distinguish active, self-generated activity from passive locomotion such as being carried by a parent or having their limbs stimulated by an adult. In this article we ask whether specific gender practices are selectively applied to genitally different infants thus producing gendered experiential worlds, and whether development within such worlds gradually leads to the emergence of embodied gender, first in toddlers, then during childhood (Martin & Ruble, 2010) , and ultimately through the time course of adulthood. Although not specifically applied to gender, similar ideas have been introduced, debated, and refined by a number of research groups (Allen & Bickhard, 2013; van Geert & Steenbeek, 2013) . Within the animal literature a longstanding and common thread is the importance of experience and the emergent nature of biological and psychological processes (Gottlieb, 1997; Kuo, 1976; West-Eberhard, 2003) .
We suggest that experience includes vocal interactions, touch, affect, and the establishment of dyadic interactions between the infant and caregiver Lavelli & Fogel, 2002) . In a cross sectional study of touch, for example, Ferber, Feldman, and Makhoul (2008) showed that the mother's affectionate touch during caregiving explained the observed variance in reciprocity between mother-infant dyads beyond smaller effects of infant gender, age, and birth order. They also note that the decrease in maternal touch with infant age may relate to the emergence of infant locomotion. Because of the importance in attachment theory of dyadic synchrony, and of infant mobility for cognitive, social, and relational growth, Ferber et al. (2008) urge additional studies of the relationship between mother-infant touch and the development of locomotion, while Moreno, Posada, and Goldyn (2006) report that affectionate touch relates inversely to infant activity level while stimulating touch correlated positively with infant activity. Hsu and Fogel (2003a) report sex-related differences in engagement patterns between mothers of males versus mothers of females and their infants. In a symmetrical pattern both mother and infant are mutually engaged; in an asymmetrical pattern, one partner actively tries to engage a passively attentive pair member and in unilateral communication, one partner tries a variety of means to engage the attention of a socially disengaged pair member. History and timing matter as the more success the dyad has in achieving symmetrical communication at any one time, the greater success they have in the following period. This concept of complementarity between interacting individuals also has a rich history in animal research (Crews, 1975 (Crews, , 1992 Lehrman, 1965) Again, sex (as defined above for human research) turns out to be relevant. On average male infants have a harder time self-regulating and take longer to move from a unilateral to a mutually engaged state. Thus, the frequency of this state is still increasing in mother-son dyads at 3-9 months but has already stabilized in mother-daughter dyads. (Malatesta, Culver, Tesman, & Shepard, 1989; Weinberg, Tronick, Cohn, & Olson, 1999) .
A small but significant body of work has documented the influence of sex of child on parental behavior or differences in behavior between mothers and fathers when playing with infants. In a longitudinal study of infants at 4, 8, and 12 months, Karrass, Braungart-Rieker, Mullins, and Lefever (2002) studied 5-minute segments of free play between parent and infant. They found that gender, infants' manipulative exploration, and maternal physical encouragement of attention at 4 months, and maternal verbal encouragement of attention at 12 months are positively related to language at 1 year (Karrass, Braungart-Rieker, Mullins, & Lefever, 2002) . In an age-divided cross-sectional study Clearfield and Nelson (2006) analyzed maternal speech and play behaviors in six mother-son and six mother-daughter pairs each at ages 6, 9, and 14 months. Their finding, that mothers engaged more in dyadic conversations with their daughters, and that there were no infant sex differences in vocalization is consistent with our results on a longitudinal sample (Clearfield & Nelson, 2006; Sung, FaustoSterling, Garcia Coll, & Seifer, 2013) . Crawley and Sherrod (1984) videotaped seven 10-and 13-month-old infants in home play with one or both parents, observing that the play patterns of mothers differed from those of fathers, a result confirmed by Laflamme and colleagues in a larger and more recent study (Laflamme, Pomerleau, & Malcuit, 2002) . These authors also found that parents of boys provided more physical stimulation than did parents of girls, confirming an older, cross-sectional examination of six month old infant interaction with their parents (Landerholm & Scriven, 1981) . With the exception of high amounts of paternal physical play, Power and Parke (1983)-in a cross-sectional study on 8-month-olds-found few sex differences in parental infant interactions. Finally, in a series of studies, Feldman and her colleagues have confirmed, and extended to include biological measures, the findings of different maternaland paternal-infant interactions (Feldman, 2007b; Feldman, Gor- This document is copyrighted by the American Psychological Association or one of its allied publishers.
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2 don, Schneiderman, Weisman, & Zagoory-Sharon, 2010). Keller, Otto, Lamm, Yovsi, and Kartner (2008) compared 5-min segments of vocal interactions taken weekly from 0 -3 months in German and Cameroonian families. This rare cross-cultural study found cultural differences in the timing of vocal interactions that reflected differences in cultural modes of vocal interaction (Keller, Otto, Lamm, Yovsi, & Kartner, 2008) . Perhaps the most significant conclusion from this literature is that few if any sex differences can be measured in the infants, but there are observable differences in parental behaviors toward daughters versus sons; further, the behaviors of mothers compared to fathers may differ, perhaps modeling to and producing embodied sex/gender patterns in the growing infant.
In the current study we were able to extend the literature by using a detailed longitudinal data set on a larger sample size than had been feasible for some of the cited studies. We initiated a project to test the general hypothesis: that socialization, especially in infancy, consists of the minutiae of everyday infant experience. As with some of the earlier studies, we examined moment to moment interactions between caregiver and infant multimodally. In addition to using traditional statistical approaches to multi modal analyses (Grossmann, 2010; Smith, 2005; Esther Thelen, 2000) we wanted to visualize behavioral suites and to determine whether they exhibited sex-related differences. In this article we use a graphical three-dimensional (3D) functional landscape analysis developed by Scarpino, Gillette, and Crews (2014) to analyze such differences in coordinated suites of maternal touch (Crews, Rushworth, Gonzalez-Lima, & Ogawa, 2009; Scarpino et al., 2012) .
The current report is part of a larger study that examines sex/gender-related behaviors using a set of videotapes made available to us from a previous investigation of infant temperament. Our results on vocalization and maternal discipline have already been published (Ahl, Fausto-Sterling, Garcia-Coll, & Seifer, 2013; Sung et al., 2013 ) and here we focus on aspects of maternal touch. Given reports such as that of de Barbaro, Johnson, and Deák (2013) and others cited earlier in the introduction, that the "social revolution" of triadic play (mother-infant-object) that emerges at 12 months is a new property produced from continuous sensorimotor development scaffolded in earlier mother-infant interactions, it seem especially interesting to see whether forms of touch and of motor stimulation relate to the sex of the infant in any fashion (de Barbero, Johnson, & Deák, 2013) . Future analyses of our data will delve more deeply into motor socialization and object play.
Method

Participants and Data Sources
We used a subset from 50 families originally observed and taped by Seifer, Sameroff, Barrett, and Krafchuk (1994) for an investigation of infant temperament. We address the age of this data set in the Discussion section. We matched all 50 families for the age at each individual observation and noted those for which a home visit was missing. Using the matching table as a guide, we chose the 30 families that best matched for infant age and completeness of time points. We examined two 5-min observations per month extracted from home play sessions for ages 3 to 12 months (15 boys and 15 girls and their mothers). Each 5-minute observation began 2 minutes after the start of the play together segment of the tape (there were also play alone and care-taking segments on the tapes) and ended 7 minutes later. Participants were first-time mothers and their full-term babies. The mothers were White, predominately middle and working class, married women from the state of Rhode Island. Their four-factor socioeconomic status (SES) averaged 1.96 (SD ϭ .75, range 1-4). The average age of the mothers was 29.1 years (SD ϭ 4.2, range 22.2-36.9) on their child's birth date. None were working full-time during their child's first year. There were no differences between mothers of boys and mothers of girls in terms of mothers' age and SES. Furthermore, Seifer, Sameroff, Barrett, and Krafchuk (1994) report no sexrelated differences in temperament (mood, approach, activity, and intensity) between boys and girls for the larger sample from which our study group was derived.
Procedure
During the original data collection, trained research assistants videotaped mother-infant interactions weekly in the infants' homes. Home visits normally lasted 1 hour and were rescheduled if the infant was asleep or ill during the appointed time. During each hour-long session, the mother was asked to spend at least 10 min playing with her infant. Activities, structured naturally by the mother and infant, were captured on videotape using a single camera. For most observations, the 10-min play period occurred in a contiguous block of time, but in some cases extended play might be broken. For example, a mother might play with her infant about 5 min, change a diaper and then return to playing with her infant (Seifer et al., 1994) .
In the current analysis, after matching for infant age, we randomly selected 5-min observation segments from two play sessions per month for months 3-12, ideally giving 20 observations per infant. In reality there were missed observations resulting from difficulties maintaining weekly visits, or in finding a continuous 5-min segment of free play on a particular tape. Eleven infants (six girls/five boys) had all 20 observations. Seven (three girls/four boys) had 19. Seven (five girls/ two boys) had 18, three (one girl/two boys) had 17, and one boy each had 16 and 15 observations. The missing observations are random and we mitigated the effects of these missing points by combining monthly data into 2-month groups. Behaviors were coded on a second-by-second basis using Observer XT 7 software (Noldus Information Technology, Wageningen, Netherlands).
Rater Reliability
Coders were considered reliable upon having attained an average Cohen's kappa of .60 or above across at least 6 different observations in their training. To report the reliability of each code, two research assistants double-coded about 15% of the 561 observations of mother-infant play together scenes. The average Kappa score for the reliability is the mean score of 61ϳ81 observations. vious publications, reliable differences do not appear until after the first year of life (Fausto-Sterling et al., 2012a , 2012b . Following in the theoretical footsteps of Thelen and her colleagues, we reasoned that gender-related processes that might lead to the embodiment of sex/gender would precede their actual emergence (Thelen, 1995a (Thelen, , 2000 Thelen & Smith, 1994) . Given the general nature of our prior hypotheses about which infant and maternal behaviors might be relevant to the process of gender formation, we cast our initial net widely, reading the child development literature to see what behaviors-whether previously linked to sex/gender or not-were commonly studied, and which of these we could discover information about from the set of videotapes at our disposal. The sex-related differences reported here provide more specific starting points for future studies of the embodiment of sex/gender in infancy.
The larger categories identified included motor activity and play (Adolph & Joh, 2007; Cossette, Malcuit, & Pomerleau, 1991; Goldberg & Lewis, 1969; Hadders-Algra, 2002; Thelen, 1995b; Thomas & French, 1985) , infant and maternal vocalization (Bornstein et al., 1992; Brundin, Rödholm, & Larsson, 1988; Fenson et al., 1994; Hsu & Fogel, 2001; Hsu & Fogel, 2003b) , object-related interactions (Beebe, Lachmann, & Jaffe, 1997; Bigelow, MacLean, & Proctor, 2004; Corbetta & SnappChilds, 2009; Crawley & Sherrod, 1984) , affectionate and caring touch (Cohn & Tronick, 1989; Ferber, Feldman, & Makhoul, 2008; Field, 2010) , and frames of play (Feldman & Greenbaum, 1997; Fogel & Dekoeyer-Laros, 2007; Fogel, Garvey, Hsu, & West-Stroming, 2006; Fogel & Thelen, 1987) . Within these big groups we devised subcodes, based as closely as possible on existing literature and tested them all on a small sample (two mother-daughter and two mother-son pairs). After further refining the codes to assure reliability and to eliminate behaviors that did not seem to occur in our sample, we expanded our efforts until we had coded all 30 families, biweekly from 3 through 12 months.
Maternal touch. The definitions and categorization of maternal touch codes, as well as the average kappa among raters (range .7-1.0) are given in the Appendix.
Infant motor activity. The definitions of infant gross motor activity codes are given in Appendix. The average kappa among raters for infant gross motor activity was 0.712.
Statistics and Graphing
Standard statistics were performed using the basic functions of SPSS. We compared frequencies and durations of a variety of maternal and infant behaviors using the method of Crews, Lou, Fleming, and Ogawa (2006) and Scarpino et al. (2012) for producing 3D landscapes for measures that have different scales of measurement. Plotting the values in 3D produces a landscape in which the actual values are at the apex or nadir of each "mountain" or "valley." The peaks and valleys above or below the plane signify the directionality of change.
Results
Gender and Mother-Infant Interactions 3-12 Months
Maternal touch. By age 3 or earlier gendered behavioral preferences and self-identity may become embodied in a neurosensory and neuromuscular sense (Fausto-Sterling, 2012) , with touch as a mediating mechanism. We compared patterns for a variety of maternal touch types in mothers of girls and mothers of boys from 3 to 12 months. The analyzed touch codes are described in the Appendix. We followed Ferber et al. (2008) by first combining the codes into three categories-positive, stimulatory, and instrumental (Ferber et al., 2008) . While testing statistically for significant change over time and for group differences, we also visualized the relative relationships of these behaviors to one another using the functional landscape method devised by Crews and his colleagues (Crews et al., 2006; Scarpino et al., 2012) .
Statistical analyses of grouped touch categories. We first examined sex and age patterns for total maternal touch, using a 2 (mothers of boys vs. mothers of girls) ϫ 5 (five 2-month age groups) repeated measures ANOVA. The combined frequencies of all types of maternal touch showed a significant linear decrease with increasing age of infant, F(4, 25) ϭ 25.79, p Ͻ .000, partial 2 ϭ .479. We also found a significant linear effect for Month ϫ Sex, F(4, 25) ϭ 2.61, p ϭ .039, partial 2 ϭ .085; see Table 1A ) Pairwise comparisons of mothers of boys and mothers of daughters using a grand mean and Bonferroni correction (as executed by SPSS) revealed that mothers of boys touched their child more than mothers of girls (p ϭ .012). Post hoc t tests comparing touch frequency by 2-month groupings for mothers of differently sexed children showed significant differences during the 3-4 month, t(28) ϭ 2.85, p ϭ .008, and 5-6 month time period, t(28) ϭ 2.60, p ϭ .015. As the total frequency of touching fell with increasing age, the sex-related difference disappeared. The combined duration in seconds of the other coded touch types followed a similar linear pattern. Although we observed a linear decline with age, F(1, 28) ϭ 50.51, p Ͻ .001, 2 ϭ .643, there were no significant Sex ϫ Age interactions.
The observation of sex-related differences in total touch frequency led us to explore the next question: Are particular kinds of touch more favored by mothers of one or the other sex? Following Ferber, Feldman, and Makhoul (2008) , we first analyzed three grouped touch categories-positive, stimulatory, and instrumental. We hypothesized that there might be differences in stimulatory and instrumental touch that could facilitate later sex differences in activity and modes of play between boys and girls. Positive maternal touch (affectionate and caretaking behaviors) frequency showed a significant linear decline with increasing infant age, F(4, 25) ϭ 31.13, p Ͻ .001, partial 2 ϭ .526, but the Sex ϫ Month interaction was not significant and showed no significant polynomial patterns. Positive maternal touch (affectionate and caretaking behaviors) duration showed a significant linear decline with increasing infant age, F(4, 25) ϭ 10.44, p Ͻ .001, partial 2 ϭ .549. Instrumental touch includes all instances in which the mother assists the infant in moving, sitting, or handling an object. Analysis of the frequency of instrumental touch revealed significant withinsubjects effects for month groups, F(4, 25) ϭ 16.30, p Ͻ .001, partial 2 ϭ .368, and for Month ϫ Sex interaction (F(4, 25) ϭ 2.71, p ϭ .033, partial 2 ϭ .088). Both showed a significant linear decline with age. Pairwise comparison of the grand mean showed a significant sex difference (p ϭ .018, with Bonferroni correction). T tests performed for sex differences in each month group showed a significant difference between frequency of instrumental touch This document is copyrighted by the American Psychological Association or one of its allied publishers.
4 by mothers of boys versus mothers of girls for infants in the 3-to 4-month-old age group, t ϭ 2.834, p ϭ .008. Analysis of duration/ 5-min observation period revealed significant within-subjects effects for month groups, F(4, 25) ϭ 15.70, p Ͻ .001, partial 2 ϭ .258 but no Sex ϫ Age interactions (see Table 1B ).
Stimulatory touch includes play lifting, gross motor stimulation ("bicycle" play), and rocking and jiggling the infant. An analysis of the frequency of stimulatory touch revealed significant withinsubjects effects for month groups, F(4, 25) ϭ 17.09, p Ͻ .001, partial 2 ϭ .379, and for Month ϫ Sex interaction, F(4, 25) ϭ 3.25, p ϭ .027 (after applying the Huyn-Feldt correction for unequal variance). The frequency of these behaviors also decreased linearly with increasing infant age, F(4, 25) ϭ 17.09, p Ͻ .001, partial 2 ϭ .379, as did the Sex ‫ء‬ Month interaction. Pairwise comparisons of mothers of boys and mothers of daughters, however, did not reach significance. An analysis of the duration of stimulatory touch/5-min observation period revealed significant within-subjects effects for month groups, F(4, 25) ϭ 12.36, p Ͻ .001, partial 2 ϭ .754, but no Month ϫ Sex interaction (Table 1C) .
Landscape representations and statistical analyses of individual touch categories. Because we found both developmental and sex-related differences in group touch codes, we also examined individual touch codes in order to specify more clearly which maternal behaviors differed in a sex-related fashion. Furthermore, we wished to visualize suites of behavior. To accomplish this goal, using methods established by Crews and colleagues, we developed landscape graphs (see Figure 1 ) that contained all eight maternal touch codes in a single image (Crews et al., 2006; Crews et al., 2009; Scarpino et al., 2012) . In these graphs the data are calculated as a percent of maximum for each code so that the peaks are directly comparable. Figure 1A represents the mean duration of eight touch codes for mothers of boys, and Figure 1B for the mothers of girls. Figure 1C represents the residual difference after the data for mothers of girls have been subtracted from the mothers of boys. Thus peaks that project above the landscape plane indicate higher values for mothers of boys and those that project below the plane higher values for mothers of girls. Significant differences are indicated with the traditional asterisks. The results of repeated measures ANOVA conducted for the frequency of each touch code and significant p values for within-month group differences are presented in Table 2 . For visual comparison Figure 2 contains graphs of the estimated marginal mean duration for each maternal touch code as development progressed from 3 to 12 months.
Visualizing all of the maternal touch behaviors in this fashion provides additional insights into our grouped results. For example, when we considered positive touch codes together we found no significant gender effects although there were significant effects for infant age. An examination of Figures 1 and 2 shows why-the two codes (caretaking and affectionate touch) have opposite effects-with mothers of boys engaging for longer periods in affectionate touch and mothers of girls for longer periods in caretaking touch. The latter difference is significant for the 3-4 (p ϭ .04) and 5-6 (p ϭ .02) month periods, and declines significantly with time, F(4, 25) ϭ 5.11, p Ͻ .01, partial 2 ϭ .450. Turning to the subcodes that contribute to significant Gender ϫ Age effects found for combined instrumental touch, we find that mothers of boys spent more time repositioning (assist shift) the infant at four of the five month groups (see also Figure 2A ). The sex of infant-related differences are either highly significant (p Ͻ .01; 3-4, 7-8, and 11-12 months) or significant (p ϭ .03; 5-6 months) except for the 9 -10 month period where the difference does not attain significance. Turning next to the stimulatory group, one code differs significantly during months 3-4 but not thereafter: Mothers of sons spend significantly more time play lifting than do mothers of daughters (p ϭ .01; see also Figure 2B ). This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
MULTIMODAL SEX-RELATED DIFFERENCES IN INFANCY
Infant Motor Activities
Landscape representations of multiple touch codes over time enable us to examine simultaneously occurring parental behaviors at a glance. Our results, however, raise a new question: Are there any behavioral patterns in the infants themselves that might evoke particular parental responses? We present a landscape graph of infant motor behaviors (described in the Appendix) in Figures 3A and 3B (duration and frequency of lying-rollover) and 3C and 3D (duration and frequency of sitting). Here we report frequency as well as duration because it seems possible that an infant behavior (e.g., lying and kicking, or lying still) might induce a maternal behavior such as lifting up which would interrupt and thus lessen the duration of the infant's behavior. As there were no sex-related differences for infant upper body activity (reaching, rocking and bouncing, pointing) we do not present these data graphically. The graphs in Figure 3A and 3B show that there are no differences between male and female infants in the duration of time spent lying and rolling over, lying kicking, lying still, or sitting and bouncing.
A repeated measures ANOVA of the frequency of maternally assisted sitting ( Figure 3C ) revealed significant within subjects effects for month groups, F(4, 25) ϭ 5.22), p ϭ .003, partial 2 ϭ .455, and for Month ϫ Sex interaction, F(4, 25) ϭ 2.74), p ϭ .05, partial 2 ϭ .305. T tests performed for sex differences in each month group showed a significant difference at 3-4 months, t ϭ 3.05, p ϭ .005, and 11-12 months, t ϭ 2.72, p ϭ .01. While boys sat more often with maternal assistance during the 3-4 month time period, during this same time period girls sat for longer durations ( Figure 3D ) with nonhuman (other) assistance, t ϭ Ϫ2.13, p ϭ .05. Finally ( Figure 3C ), males have a significantly higher overall sit number during months 7-8, t ϭ 2.43, p ϭ .03; 9 -10, t ϭ 2.29, p ϭ .03; and 11-12, t ϭ 2.71, p ϭ .01.
Given the possibility that differential lifting and shifting might contribute to later movement differences in boys and girls, we thought it important to see whether these differential maternal behaviors might in principle be a response to infant sex differences in crying or activity level. Although we coded for crying, we did not specifically measure activity levels. Thus, it was not possible to do a lag-sequence analysis to test directly possible relationships between specific infant activities and maternal lifting and shifting. Nevertheless we assessed overall infant behavior for potential sex-related differences. Using both repeated measures ANOVA and month group comparisons by sex we found no significant differences in either crying frequency or duration (data not shown), but as with most of the traits we coded there was a significant decline in crying frequency and duration with age (for duration Huyn-Feldt corrected F(4, 25) ϭ 3.14. p ϭ .03; for frequency Huyn-Feldt corrected F(4, 25) ϭ 3.15, p ϭ .02). While we did not code explicitly for activity levels in the manner surveyed by Campbell and Eaton (1999) , several of the infant codes indicate non purposive "squirminess" of the sort measured by activity level (Campbell & Eaton, 1999) . To test whether there were sex-related differences in this aspect of infant behavior we combined data from three codes: lying kicking, sitting-rock, lean bounce and bat, clap, bang, flail (each described in the Appendix). A repeated measures ANOVA showed no significant sex-related differences in the Sex ϫ Month interaction for either frequency, F(4, 25) ϭ .62, p ϭ .643; or duration, F(4, 25) ϭ .60, p ϭ .59 of our measure of activity level.
Discussion
We argue that during human infancy sex-related socialization (which is culturally grounded), and which includes the physical minutia (touching, lifting, moving, supporting new activities) of Figure 3C . (B) Peaks that project above the landscape plane indicate higher values for mothers of boys and valleys that project below the plane represent higher values for mothers of girls. Peaks represent the relative duration of eight types of touch engaged in by mothers of girls between 3 and 12 months of age. The identity of each peak is given in Figure 3C . (C) The remaining peaks after subtracting the data from the mothers of girls from that for the mothers of boys.
‫ء‬ p ϭ .05. ‫ءء‬ p ϭ .001. See the online article for the color version of this figure.
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6 daily infant experience, contributes to the production of embodied (and thus biologically grounded) gender. This is an extension to gender development of the ideas laid out by Thelen (2000) on the embodied mind and on the importance of sensory information during the first year of development. The analysis of gender and socialization has become both more nuanced and more sophisticated over the past 30 or so years (Eagly & Wood, 2013) . However, analyses of gender and socialization, perhaps reflecting the available literature, neglect potentially important processes occurring during the first year of life. For example, the oft-cited but now 25-year-old review by Lytton and Romney (1991) , which found little evidence of gender-differentiated socialization, used a lumped age category of 0 -5 years, so that critical information on infancy-if it existed-could not be teased out of their data (Lytton & Romney, 1991) . At the same time, a significant literature exists on caregiver touch and infant socialization, but this literature only rarely analyzes gender (Beebe et al., 2007; Corbetta & Snapp-Childs, 2009; de Barbero et al., 2013; Feldman, Weller, Sirota, & Eidelman, 2003; Ferber et al., 2008; Field, 2010; Fogel, Toda, & Kawai, 1988; Jean, Stack, & Fogel, 2009; Moreno et al., 2006; Stone, DeKoeyer-Laros, & Fogel, 2012; Weiss, Wilson, Hertenstein, & Campos, 2000) . The one exception to the study of gender socialization during the first year of life involves vocalization and language development, which we have considered elsewhere and is not the focus of the current analysis (Sung et al., 2013) . Eagly and Wood (2013) argue that theories of socialization would benefit from acknowledging the relevance of the evolution of socialization, and by implication knowledge of socialization in animals. Indeed, Thelen's work draws on the voluminous literature on the development of behavior in animals which emphasizes complex progression, that each moment in time is based on what has gone before and, at the same time, sets the stage of what will follow (Schneirla & Rosenblatt, 1963) . While there is no doubt that experiences early in life lay the foundation for an individual's adult behavior, exactly how this happens in animals continues to be a mystery because few experiments have attempted to dissociate the relative influence of the specific sensitive periods from associated stimuli. Controlling for the cumulative nature of multiple factors during development requires an animal model that can be experimentally manipulated to distinguish between component elements. In rodents, when these normally seamless events are assessed separately, it becomes apparent that it is the composition of the litter that is important in shaping adult behavior, not the uterine environment or the quality and frequency of maternal care. Two examples illustrate this conclusion. The intrauterine position effect (IUP) posits that secretions of fetal neighbors (in particular testosterone from the male fetus) can affect both physiology and behavior of the adult offspring (Clark & Galef, 1995; Ryan & Vandenbergh, 2002) . Thus, a female fetus located between two males (a 2M female) is exposed to higher levels of androgen produced by the neighboring males compared with a female fetus located between two females (a 2F female). As adults these 2M females have lower estrogen and higher testosterone levels, a masculinized phenotype, are less attractive to males, more aggressive to females, and produce litters with significantly greater male-biased sex ratios relative to 2F females. However, this literature does not take into account the postnatal sex ratio of the litter. This is important because the prenatal sex ratio of the litter influences circulating levels of testosterone in the pregnant female (Cameron et al., 2008; Clark, Crews, & Galef, 1991; Clark, Crews, & Galef, 1993) and the postnatal sex ratio of the litter determines the amount of maternal licking of offspring (Moore & Morelli, 1979) . By noting the sex ratio at birth (reflecting the intrauterine sex ratio), culling and reconstituting litters on the day of birth, and assigning them to mothers other than their natural mothers, one can deconstruct the progression of developmental experiences. The results of such an experiment show that litter composition (the number of male and female littermates) is more important than the prenatal litter ratio in the sexual activity of Landscape represents the relative duration of four types of sitting activity engaged in by infants between 3 and 12 months of age. Peaks that project above the landscape plane indicate higher values for boys and valleys that project below the plane represent higher values for girls. Peaks represent the relative duration of eight types of touch engaged in by mothers of girls between 3 and 12 months of age. For each graph the top row portrays the data for boys, the middle row for girls, and the bottom row shows the remaining peaks after subtracting the data for girls from that for boys. Abbreviations: LyRO ϭ lie, roll over; LYKick ϭ kicking while lying on back; LySti ϭ lying still; SitRLB ϭ sit, rock, lean bounce; Crawl ϭ crawl; Sit ϭ sum of all the sit subcodes; SitInd ϭ sit independently; SitAsM ϭ sit, assisted mother; SitAsO ϭ sit assisted other.
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9 males when they were adults. Further, males reared in a femalebiased litter are less attractive to females. However, these same males were more efficient maters than those raised in male-biased litters (de Medeiros, Rees, Llinas, Fleming, & Crews, 2010) . There is also a vast literature on the genetic bases of behaviors. It is possible to deconstruct the relative contributions of the litter and specific genes by using knockout mice that lack functional copies of a gene(s) and considering the mixture of genotypes and sexes in the litter. One such a study used the estrogen receptor knockout mouse (ERKO) in which functional estrogen receptor ␣ is lacking (Crews et al., 2009 ). This work established that both the sex of littermates as well as the genotype of the littermate affects the nature and quality of the individual's behavior later in adulthood as well as the functional neural network of limbic nuclei that underlie these behaviors. Thus, for the rodents studied, it is the context (litter or family) in which the individual is nurtured that shapes the brain and behavior when it is an adult.
While it is not possible to study human development with the kind of manipulative precision found in the animal literature, the fact that evidence from rodents points to the developmental salience of family context, suggests that the kind of detailed study undertaken here provides an important avenue for understanding gender and development. The current article on human development calls for shifting our perspective such that we take into clearer account the physical and emotional care-taking context in the emergence of gender. As already stated, we want to relate the concepts of socialization and cognitive development explicitly to the embodiment of gender in the infant, using the concept of experience (sensory and affective at first, social and emotional as development proceeds; Thelen, 2000) . Second, we push on an often assumed time line for obtaining evidence concerning the biological, socialization or cognitive legs of Ruble et al.'s (2006) three-legged gender causation stool. Because there are few good theories of social causation for young infants, researchers often assume that sex-related differences found in early infancy (0 -6 months) reflect a biological causation (see, e.g., (Alexander & Wilcox, 2012; Alexander, Wilcox, & Woods, 2009; Connellan, Baron-Cohen, Wheelwright, Batki, & Ahluwalia, 2000) . We provide evidence of measurable sex-related differences in how mothers handle and touch their infants in the first 6 months after birth, suggesting the possibility that gender itself becomes embodied through motor and cognitive interactions via a dynamic back and forth that actually begins before birth (Kisilevsky et al., 2003; Kuhl, 2010) . In presenting our work we offer novel approaches to visualizing combinations of behaviors that encourage us to think in terms of suites of action rather than singular sensory or motor systems. Finally, we suggest new avenues of research into the mechanisms which produce sex-related differences in behavior.
Maternal Touch
During the first 2-3 years of development, with the alreadydiscussed exception of activity level, newborns are behaviorally undifferentiated with regard to sex/gender, but as children grow toward 3 years of age a few clear sex-related group differences (e.g., toy preference, rough and tumble play, self-segregation by sex during play) emerge, along with individual assertions of gender identity (self-identification as a boy or a girl). Because we theorize that by age 3 or earlier gendered behavioral preferences and self-identity are embodied in a neurosensory and neuromuscular sense (Fausto-Sterling, 2012) , touch is one mechanism by which the intergenerational transmission of gender differentiation might plausibly be facilitated. For this reason we compared patterns for a variety of maternal touch types in mothers of girls and mothers of boys from 3 to12 months.
Normal development requires a caregiver's (in this case maternal) touch. In an important series of studies, Feldman and coworkers demonstrated that maternal-infant body contact in the neonatal nursery facilitated healthy coregulation between parents and their infants. One hour of maternal skin to skin contact, daily for 14 days improved the development of infant sleep organization and autonomic functioning, and during the first 6 months improved parental mental health, facilitated mother infant gaze and affective interaction. As development proceeded, effects of early touch intervention could be noted on mental and psychomotor development up to 2 years and as far out as 10 years after birth. The outcomes included improved cognitive development, child stress management autonomic functioning and sleep organization, improved parental mental health and stronger dyadic reciprocity between mother and child (Feldman, 2007a (Feldman, , 2007b Feldman & Greenbaum, 1997; Feldman, Rosenthal, & Eidelman, 2013; Hertenstein & Campos, 2001) .
Researchers who study attachment also emphasize the effects on the structure of the attachment system at 12 months of joint mother-infant touch regulation during earlier face to face play (Beebe et al., 2010) . Ferber and colleagues (2008) reported that affectionate, but not other types of touch, predict dyadic reciprocity. Jean, Stack, and Fogel (2009) studied the duration of a variety of types of maternal touch in different contexts (lap sitting, floor play) during the first 6 months after birth, reporting-as do wethat total touch duration declined with age, due especially to declines in stroking and patting and tapping (Jean et al., 2009 ). Stepakoff (2000) , studying 4-month-old infants, found that interactions between infant gender, maternal ethnicity, and maternal mental health shaped touch patterns. She argues that tactile communication "serves as an unconscious, presymbolic method of ethnic and gender socialization" (Stepakoff, 2000, Abstract) .
For both dyad categories touch interactions are most frequent and of longest duration during 3-4 and 5-6 months of age. There is a significant Sex ϫ Age interaction for total touch frequency, with mothers of sons touching their infants more often than mothers of daughters. Breaking down this result we found a significant Sex ϫ Month interaction for instrumental and stimulatory touch frequency, again with mothers of sons stimulating or moving their infant more often than mothers of daughters. Might these findings relate to later emerging sex-related differences in activity level, and modes of play (girls playing house and infant care, boys play-fighting with greater frequency of rough and tumble play)? Moreno, Posada, and Goldyn (2006) found that more stimulatory and less affectionate touch correlated with symmetrical maternalinfant coregulation, involving eye contract and infant smiling, reaching, and/or vocalizing. In contrast unilateral (nonattuned) patterns, when the infant is self or elsewhere focused and the mother attempts to regain the child's attention, is associated with more affectionate and less stimulatory touch. Feldman (2007b) and de Barbaro, Johnson, and Deák (2013) suggest the importance of coregulation and touch synchrony for the development of object play and fine motor development (Feldman, 2007b) . We further This document is copyrighted by the American Psychological Association or one of its allied publishers.
10 speculate that stimulatory touch in infancy might directly stimulate motor development, leading to increased activity levels over time. Possible touch induced biases in symmetrical coregulation most likely derive from combinations or suites of behaviors. This idea emerges from the landscape maps which visualize all eight individual touch codes together. Mothers of boys spent more time offering affectionate touch to their sons (not significant), but that mothers of daughters used more caretaking touch on their daughters (significant). These observations may relate directly to the findings that in many cultures girls play groom more than boys (McIntyre & Edwards, 2009 ). An examination of the instrumental touch subcodes revealed that mothers of sons spent significantly more time than mothers of daughters repositioning their child at months 3-8 and 11-12 months of age. Mothers of sons also spent more time stimulating their infants through play lifting during 3-4 months of age. Again we speculate that these differences could contribute to styles of motor activity in toddlers.
The current study is one of only a few detailed longitudinal examinations of possible relationships between patterns of maternal touch, infant sex, and the production of sex-related behaviors (Jean et al., 2009) . Our findings that mothers in our sample engaged in significantly more instrumental and stimulatory touch with sons than with daughters suggests two testable hypotheses: First, the increasing sex differences in activity levels after 4 months (Campbell & Eaton, 1999) might result from earlier gender-differentiated dyadic patterns of caregiver-infant interactions. Second, if there are, indeed, sex-related patterns of coregulation and unilateral behaviors, these might relate to emerging patterns of object play, specifically more sedate versus more motorically active patterns so often noted in toddlers. Using a more focused longitudinal design that follows development from birth to 2 or 3 years of age, it should be possible to empirically test these ideas. Even if they are wrong or required evidence-based modification, new studies will advance our understanding of the dynamics of sex/gender embodiment in young children.
Infant Behaviors
Because it is possible that differences in the infants themselves stimulated differential maternal behavior we also presented data on infant behaviors. In a longitudinal study of face to face communication between mother and infant Hsu and Fogel (2003a) reported that the mother was the most active agent during the first 6 months (Hsu & Fogel, 2003a) . Nonetheless the communication systems they examined were dyadic, that is, they depended on behaviors from both the mother and the infant. In a similar fashion, we reasoned that our reported differences in maternal touch of sons compared with daughters could be a response to sex-related differences in infant behavior.
Our most interesting finding was that boys sat more often with maternal assistance during the 3-4 month time period but that during this same time period girls sat for longer durations with nonhuman (other) assistance. We hypothesized that the differences in maternal behaviors toward sons compared with daughters could be due to different levels of fussiness or general "squirminess" in the infants themselves. However, we found no differences in the frequency or duration of crying in male compared to female infants. We also created an activity level variable by combining the infant behaviors "lying kicking," "sitting-rock, lean bounce," and "bat, clap, bang, flail" and again found no sex-related differences. As the mean differences (or lack thereof) reported here only offer an overview in future work, it will be important to examine possible relationships between specific infant and maternal behaviors using more "state of the art" lag sequence analyses.
For now, though, our evidence suggests that the differences in maternal behavior are probably maternally motivated during the time period of our study. Still, the differential maternal behaviors we observed could have been conditioned by sex-related infant behavioral differences during the first 3 months after birth, a period not included in our data set. Thus, it is also crucial in future studies to conduct detailed studies of dyadic touch and activity behaviors starting at birth. Further, incorporating birth characteristics and behaviors in years 1 through 3 into the study would enable us to correlate these early infant interactions with later behavioral outcomes.
Historical Nature of the Data
Gender norms and behaviors have certainly changed since the early 1990s when the tapes that we have analyzed were made (Seifer et al., 1994) . Nevertheless, analyzing these data holds current relevancy. Much of the most frequently cited literature on socialization stems from this same period or even earlier (e.g., Fagot & Hagan, 1991; Lytton & Romney, 1991; Pomerantz & Ruble, 1998) . Our study thus enhances our ability to interpret this still heavily used literature. But what about the present? Eliot, for example, notes that parenting styles change quickly (Eliot, 2009 ). And it is certainly possible that parents no longer handle their boy and girl infants differently. This possibility strikes us as unlikely given the renewed emphasis on identifying the sex of the child even before birth. At least in the United States and England there is a huge cultural currency in infant gender differentiation, as seen in the popularity of "gender reveal" parties, the purchase of highly sex-stereotyped infant clothing and toys and gender-specific home nursery decorations.
1 Furthermore, historical evidence suggests that the more equal public social gender roles have become, the greater the need to mark sex of the infant (Paoletti, 1987 (Paoletti, , 1997 .
Still, the hypothesis that the subtle, day-to-day handling of and interactions with male and female infants has changed in the past 20 years must be answered empirically. At the very least this study provides a historical baseline for a sample which is, as noted below, culturally limited as well. But we also demonstrate a detailed method and a focus on infancy that can provide a structure for future work on gender and development. Our work begs for more studies, both to see whether and how parenting has changed (including, e.g., parenting behaviors in same sex families, parenting of children of different birth sexes in different places in the birth order, the influences of older and younger siblings of different birth sex, etc.), but also to examine how engendering in infancy happens in culturally differentiated communities both within the United States, where this data set comes from, and elsewhere in the world.
Developmental psychology is an historical as well as a contemporary field. Thus, it is exciting to see the emergence of digital repositories such as the Databrary (https://nyu.databrary.org/) which will enable the study of development over historical time as well as development within a single generation.
General Data Characteristics-Strengths and Weaknesses
We had the good fortune to access a longitudinal data set with frequent (every other week) sampling and consider one of the strong points of this study to be that we could make a large number of detailed observations of in-home naturalistic interactions between mothers and infants. However, to accomplish such a large coding effort in a reasonable period of time, we had to rely on a relatively small sample size (15 mother-son and 15 motherdaughter) dyads. The fact that the data for each sex-group was often highly variable was, on the one hand to be expected (first time mothers, infant variability, especially in early development), but on the other the variability sometimes limited the statistical significance of the results. The differences for affectionate touch during months 3-4 are a case in point. Although mothers affectionately touched their sons for longer than daughters during this time period, the difference was not significant (p ϭ .08) due to the high standard deviations, especially for mothers of daughters. A box plot analysis (data not shown) revealed that two motherdaughter families were significant outliers, affectionately interacting with their daughters 3/2s times above the upper quartile for the mother-daughter dyads during three of the five month groups. These families reflect mother-infant interaction styles that differ from the median. Because of the small sample size, however, we chose to include them in the analysis rather than argue for their exclusion. A larger sample size might smooth out some of the differences in individual family interaction styles, thus enabling better understanding of group differences.
Obtaining larger samples in future studies can be facilitated by focusing on behaviors such as caretaking, affectionate touch, lift up, assist shift, assist hold which showed significance or near significance despite the numbers challenges. Other weaknesses of the current data set include the lack of social and ethnic diversity of our sample, that the time period from birth to 3 months is missing, and that no interactions with fathers or other caregivers are included and that the influence of older and younger siblings of each and both sexes could not be assessed (Hines et al., 2002) . Each of these problems can be rectified with new rounds of data collection and analysis.
In conclusion, our work sets the stage for more focused studies aimed at understanding the dynamic interactions which lead to gendered embodiment in human infants, toddlers, and young children. We envision a more selected but still multimodal choice of behaviors to code, sampling from birth, or perhaps even before, the inclusion of neonatal trait characteristics as systems that generate infant and parenting behaviors, and a longer follow-up time period that reaches into the second or third year, when the children themselves begin to express gendered behaviors.
